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Abstract 

In  a  wide  variety  of  tasks,  a  person's  performance  may  be  characterized  by  a  conditional 
probability  matrix  having  one  row  for  each  possible  stimulus,  one  column  for  each  possible 
response,  and  with  each  cell  entry  being  a  conditional  probability  of  the  form 
P(response  I  stimulus).  This  paper  describes  a  method  for  measuring  how  close  one  person's 
conditional  probability  matrix  is  either  to  another  person’s  matrix,  to  the  person's  own  matrix  in 
another  condition,  or  to  the  matrix  predicted  by  a  model. 

We  describe  a  method  for  defining  an  inner  product  on  the  space  of  all  SxR  matrices.  The 
innner  product  of  two  persons'  conditional  probability  matrices  measures  their  trial-by-trial 
response  agreement.  This  inner  product  induces  a  distance  metric  on  the  space  of  all  SxR 
matrices.  We  then  describe  a  method  for  empirically  estimating  the  inner  product  of  two 
persons'  matrices.  From  inner-product  estimates,  a  distance  estimate  may  be  calculated. 

Surprisingly,  this  technique  is  practical  even  in  i .  V  s  where  the  number  of  stimuli  is  very 

large.  We  present  an  example  of  a  task  where  the  stimuli  are  sampled  from  a  population  of 
240 

approximately  10  potential  stimuli.  Thus,  a  person's  conditional  probability  matrix  has 
approximately  10  rows  and,  consequently,  it  is  infeasible  to  empirically  estimate  every 
conditional  probability  contained  in  a  person's  matrix.  Nevertheless,  it  is  quite  feasible  to 
empirically  estimate  the  distance  between  the  conditional  probability  matrices  of  two  persons. 

We  have  used  the  technique  to  study  people's  integration  of  multiple  pieces  of  information 
in  signal  detection  tasks. 

Requested  Time:  25  minutes  (including  5-minute  discussion) 


